Many studies have shown important changes in lung function tests after coronary artery surgeries. It is controversial if off-pump surgery can give a better and shorter recovery than the on-pump. A prospective study was conducted on 42 patients submitted to coronary artery surgery and divided into two groups: 21 off-pump using intraluminal shunt (G ) and 21 on-pump (G ), matched by the anatomical location
Introduction
Surgeries for coronary artery revascularization with cardiopulmonary bypass (CPB) as standardized in the 1970s and surgeries without CPB first reported by Ankeney w1x, followed by others, are currently being performed in similar numbers. With the growing interest in minimally-invasive techniques, there has been an increase in revascularization without CPB. In 1984, Rivetti and Gandra w2x started to perform revascularization without CPB with the aid of a temporary intraluminal coronary device (shunt) in order to maintain blood flow in the artery, avoiding ischemia. Patients' behavior submitted to this technique has been found to involve better postoperative clinical recovery, and their pulmonary function has started to be studied w3x, as an extension of that experience.
Concern about pulmonary function after heart surgery started in the 1950s and 1960s w4x with the advent of CPB. Surgeries for coronary artery revascularization with CPB through sternotomy, and pulmonary function have been extensively studied by several investigators and have been found to be quite compromised w5x.
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out CPB. Buffolo et al. w6x reported pulmonary complications in 3.2% of patients without CPB and in 9.7% of patients with CPB, but no pulmonary function tests were applied to these patients. Later, at the same institution, Guizilini et al. w7x evaluated and compared the pulmonary function in patients following on-and off-pump coronary artery bypass grafting. Recently some authors have investigated how offpump coronary artery bypass grafting affects postoperative pulmonary function. Thus, the objective of the present prospective study was to compare pulmonary function between two groups of patients submitted to coronary artery revascularization, one without CPB, using the intraluminal temporary shunt and the other with CPB. All patients were operated in the same hospital. Both groups were submitted to the same postoperative care protocol and pulmonary function tests.
Methods
Forty-two patients were submitted to coronary artery revascularization by median longitudinal sternotomy and matched by the anatomical location of the coronary arteries lesions into two groups: G consisted of 21 off-pump I patients (13 men and eight women), with the use of an intracoronary shunt, and G consisted of 21 on-pump II patients (14 men and seven women). The criteria of selection was: both groups included patients with lesions in the anterior interventricular branch, the right coronary artery and the diagonal artery, while patients with lesions in the circumflex artery were only included in G . oxygen pressure to determine if there were changes in pulmonary gas exchange. All patients were submitted to a respiratory physiotherapy protocol in the postoperative period. After extubation a continuous positive airway pressure (CPAP) mask was placed for 20 min each 2 h, during the first 6 h, in order to maintain intra-alveolar pressure and to avoid atelectasis.
II
The unpaired t-test was applied to compare the absolute mean values of the variables observed during the preoperative period. The mean relative values referring to the preoperative period were calculated on PO and PO and 4 1 0 the data were compared between G and G . The observed
values were tested by Kolmogorov-Smirnov test for normality, and they were normally distributed. Only tests for comparison between groups were performed.
Results
During the preoperative period, G and G patients pre- significantly between the groups, with an absolute mean of 2.18 lys for G and of 2.69 lys for G (Ps0.043).
I I I
On PO , all pulmonary function tests showed alterations 4 compared to the preoperative period in both groups. The mean percentages of these alterations were compared between groups for each index studied. On PO , five patients operated upon with CPB (G ) were increased. Only the PaCO showed statistically significant 2 difference at PO ( Table 2) .
4
All indices continued to be altered on PO compared to 10 preoperative values, but there were significant differences between groups, with greater improvement of G (Table 3) . A-aDO at 100% continued high, but with statistically sig-2 nificant difference between G and G ( Table 4) .
Comments
On PO , all spirometry indices were reduced, although the presence of atelectasis, interstitial edema and general anesthesia itself. There was a noticeable improvement on PO in G patients, indicating that the pulmonary changes 10 I were more observed in patients submitted to CPB, and that these patients, despite physiotherapy, continued to have more intense and longer lasting changes in FEF . gradient occurs under these conditions, it cannot be attributed to low alveolar O tension, but rather to the presence 2 of a shunt. A-aDO has been studied in the literature w11x.
2
The changes observed in our patients showed a significant difference on PO between the groups, which demonstrat-10 ed an improvement of off-pump patients. We have to analyze the accumulation of interstitial fluid in the lung after CPB w9x, due to the fluid manipulation occurring in CPB itself and also to the systemic inflammatory syndrome w12x caused by blood contact with the CPB circuit.
It is worth considering the requirements of fluid volume during off-pump surgery, in order to maintain hemodynamic stability that Staton et al. w13x referred to, which creates a higher intraoperative fluid balance and reduces the postoperative pulmonary compliance. This is a very important point to be elucidated. In our patients, we did not measure the intraoperative fluid intake nor was the use of diuretics considered. The only control was daily X-rays, which showed less pulmonary congestion in the off-pump group. We believe that a new study has to be done to analyze if off-pump surgery using an intra-coronary shunt, which causes better hemodynamic stability by avoiding regional ischemia during anastomoses, would permit the use of less fluid volume at intraoperative period.
Recently some other authors have studied pulmonary function, comparing off-pump vs. on-pump coronary artery bypass surgery, the results are controversial w14, 15x. It is possible that the different techniques used in off-pump surgery to maintain hemodynamics can be responsible for these differences in studies.
Conclusions
Measures of pulmonary function deteriorate significantly after coronary artery revascularization with and without CPB, but to a significant greater degree among those onpump than among those off-pump. Although neither of the groups were found to have returned to baseline pulmonary function at 10 days postoperatively, the off-pump patients showed significant greater improvement than those who had CPB.
